


i. REDUCTION OF BIOLOGICAL ACTIVITY 

■ ''-y* TABLE IX. 1 
Some Suggested Measures for Reducing 
Tumofugenic Activity of Tobacco Smoke 




B. Reduction of Tumorigenic Agents 

1. Modification in 

a. Selection of tobacco 

b. Treatment of tobacco 

2. Selective reduction 

a. Additives 

b. Use of tobacco sheets 

c. Optimum cut-pac king-density ratio 

C. Reduction of Cflia-Toxic Agents 

U Tobacco selection v 

2. Selective filtration ' v 

3. Modification of combustion 



A. Reduction of Particulate Matter 

1. Selection of raw tobacco 

a. Tobacco type 

b. Sulk position 

c. Nitrate content 

: d. Nicotine concentration 

e. Concentration of certain tobacco 
^ constituents, e.g., protein, carbo¬ 

hydrates, resins 

2. Treatment of tobacco 

a. Curing 

b. Grading 

c. Fermentation 

d. Extraction 

'3. Tobacco additives 

4. Blending 

5. Amount of 

a. Tobacco 

b. Homogenized leaf (tobacco sheets) 

c. Stems 

6. Tobacco cut t 

7. Porous paper ' 

8. Smoke filtration 


A, Reduction of Total Smoke and Particulate Matter* 

A reduction of tumorigenic and/or cilia-toxic components can be mos t 
readily accomplished bv reducing the total amount of smoke or tobacco 
extract given in an experimental setting. This has been clearly shown 
experimentally for smoke condensates by dose-response studies (Wynder 
et a!., 1957b; Wynder and Hoffmann, 1962a; Bock and Moore, 1962; 
Bock et al ., 1965a). The former of these studies demonstrated that when 
5 g or less of whole smoke condensate is applied to each mouse per year, 
no skin cancers will develop, and if 3 g or less is applied, no papillomas 
are induced (Fig. IX. 1). 

The effect of dose on tumor yield has also been well demonstrated by 
testing various dilutions of “tar”-acetone suspensions (Wynder and Hoff¬ 
mann, 1965a). The lower the amount of “tar” applied to the mouse 
epidermis in this manner, the lower the total tumor y ield and the later the 
appearance of the first tumor (Fig. IX.2). 

• This and ihc following sections are concerned with mainstream smoke only. 
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506 IX. REDUCTION OF BIOLOGICAL ACTIVITY 

Bock et al. (1962) tested the hexane-soluble portions of “tar” from 
different filter and nonfilter cigarettes. In these investigations, the Ros¬ 
well Park Memorial Hospital group, which is engaged in extensive 
studies in experimental tobacco carcinogenesis, compared “tar” yielded 
by the same number of cigarettes. In so doing, “tars” from filter cigarettes 
gave less tumors. In effect, in this experimental setting the mice painted 
with smoke condensate from filter cigarettes received less “tar.” There is 
no evidence, however, as shown in the studies by Wynder and Mann 
(1957) and Wynder and Hoffmann (1965a), that there is a difference in 
tumorigenic activity when “tars” from cellulose acetate filter cigarettes 
and from nonfilter cigarettes are compared on a gram-to-gram basis. Thus, 
the Bock group study may in fact be regarded as a dose-response experi¬ 
ment. Bock et al. (1965a) extended their studies to additional filter cig¬ 
arettes. They found, again as expected, that on the basis of “tar” yield 
per cigarette, the tumorigenicity of filter cigarettes was lower (see Table 
VII.3). These results are in accord with general experience in experi¬ 
mental carcinogenesis. As obvious as these findings are, they have not 
always been properly brought out, particularly by studies ostensibly 
comparing results in terms of tumor yield. We may recall in this context 
that human epidemiological data, both prospective and retrospective, also 
indicate an increase in the risk of cancer of the lung and of the upper 
respiratory tract with an increase in tobacco smoked. 

ffective filtration appears to be a practical step that has received 


wide acceptance. T here exists, however, considerable variation in “tar” 
and nicotine content among various brands of filter cigarettes (Wynder 
and Hoffmann, I960; Waltz and Hausermann, 1963a). As one might ex¬ 
pect, considerable differences also exist in the “tar” yield of cigarette 
smoke as reported from different countries. 

In 1965, outstanding differences in “tar” yield continued to exist among 
both filter and nonfilter American cigarettes. In fact, as a result of the 
stress of “taste” and “satisfaction” in cigarette advertisements, some of 
the new filter cigarettes have the same “tar” yield as leading nonfilter 
cigarettes (Table IX.2), Such increase in “tar” yield should certainly not 
be the basic aim of a cigarette filter. If a manufacturer chooses an in¬ 
efficient filter and at the same time uses tobaccos yielding high amounts of 
“tar,” the basic purpose of a cigarette filter is negated. In view of the 
proved dose response of “tars" in experimental tumorigenesis and a simi ¬ 
l ar effect on man, a reduction of “tar” yield of cigarettes must be a maj or 
aim in this area of research. 


An effective filter is not the only means to reduce “tar” and nicotine 
yield of a given cigarette. A reduction of smoke condensate from a given 
cigarette can, in addition to effective filtration, be furthered by using 
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Fig. IX. I. Relationship of tumor yield and dose (Wynder e/uf., 1957b). 
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Fig. 1X.2. Tumor response to different doses of cigarette smoke condensate in acetone 
<1959-1960). Each concentration was tested on 50 mice. (Wynder and Hoffmann, !965a). 
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